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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 

Description, Pages 

1 , 2, 4-1 3 as originally filed 

3, 3a received on 27,05.2004 with letter of 24.05.2004 
Claims, Numbers 

1 -1 2 received on 27.05.2004 with letter of 24.05.2004 
Drawings, Sheets 

^2-2/2. as originally filed 

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55:3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
International preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable fomn. 

□ fumished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure 
in the international application as filed has been fumished. ^. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted In the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5 □ This report has been established as if (some of) the annendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Yes: Claims 1-12 

No: Claims 

Yes: Claims 1-12 

No: Claims 

Yes: Claims 1-12 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Ad. Section V 



CLAIM 1 

The present application relates to a method and apparatus for adapting a transmission 
parameter in a transmitting node of a data communication system to the current link quality 
of a data communication channel. 

Such a method and apparatus is known from documents D1 (YU-DONG YAO: "AN 
EFFECTIVE GO-BACK-N ARQ SCHEME FOR VARIABLE-ERROR-RATE CHANNELS" 
IEEE TRANSACTIONS ON COMMUNICATIONS. IEEE INC. NEW YORK. US. vol. 43, no. ^ 
1. 1995. pages 20-23. XP000487372 ISSN: 0090-6778) and D2 (WO 02/25856 A), which 
describe and adaptation of the transmission parameters based on the results of prior 
transmissions. This is achieved by having a threshold value for successful transmissions. 
If this threshold is reached, a new, more appropriate parameter set is used to increase the 
transmission rate for the next transmission. 

The difference between the subject-matter of independent claim 1 and the disclosure of 
D1 and D2 is that the threshold is made dependent on the state of the channel. 

The objective technical problem can be regarded as taking into account in the adaptation 
scheme the speed at which the quality of the channel is improving. To this end. the 
threshold is changed in -the invention in dependence of the success or failure of. a 
transmission following a change in the transmission parameters. 

There is nothing in D1 or D2, alone or in combination, to suggest the skilled person such 
an adaptation of the threshold, and therefore. Independent claim 1 meet the requirements 
of Article 33 PCT. 



CLAIMS 9, 10 AND 11 

Independent claims 1 1 claims protection for the same inventive concept in tenns of 
apparatus features. Independent claims 9 and 1 0 claims protection for a computer program 
and computer program product for carrying out the steps of the method claims 1-8. 
Therefore, these claims also satisfy the requirements of Article 33 PCT 



CLAIMS 2-8 and 12 
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Dependent claims 2-8 and 12 contain further details of the method of independent clainns 
1 and apparatus of independent claim 1 1 respectively. As they are dependent on these 
claims, they also satisfy the requirements of Article 33 PCT. 

CLARITY REQUIREMENTS 

The vague and general statement in the description on page 13 implies that the subject- 
matter for which protection is sought may be different to that defined by the claims, thereby 
resulting in lack of clarity (Article 6 PCT) when used to interpret them. According to this 
statement, even an idea written in a paper about how to perform the method steps of the 
method claims would fall under the scope of protection of claims 9 and 10. 
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1 

why the link adaptation method described by G. Holland et. al. in "A Rate-Adaptive MAC 
Protocol for Multi-Hop Wireless Networics", ACMAEEE Ihtemational Conference on Mobile 
Computing and Networking (MOBICOM'Ol) Rome, Italy, July 2001, cannot be applied to 
current IEEE 802:11 WLANs, since it is based on the principle that the receiver determines 
S the link quality and requests the transmitter to switch to a more appropriate rate. 

The article by Yo-Dong Yao "An Effective Go-Back-AT ARQ Scheme for Variable-Error-Rate 
Channels", in IEEE Transactions and Conmiunications, vol. 43, no. 1, 1995, pages 20-23, 
ISSN: 0090-6678, relates to a go-back-iV ARQ (automatic-repeat-request) scheme which 
estimates the channel state based on acknowledge messages received and adaptively switches 
10 its ARQ operation mode. 

The itite^mational publication WO 02/25856 relates to a system that: adapts wireless link 
parameters for a wireless communication link. A measure is detemiined 'of errors occurring in 
conmmnication over a wireless link. In a case that the measure of errors corresponds to more 
errors than a first predetermined threshold^ communication changes from a first set of wireless 

IS link parameters to a second set of wireless link parameters. The second set of wireless link 
parameters corresponds to higher error tolerance than the first set of wireless link parameters. 
In a case that the measure of errors corresponds to fewer errors than a second predetermined 
threshold, communication changes firom the first set of wireless link parameters to a third set 
of wireless link parameters. The third set of wireless link parameters corresponds to lower 

20 error tolerance than the first set of wireless link parameters. The measure of errors is 
determined by monitoring a number of NACK messages and a number of ACK messages that 
occur. It is determined that the measure of errors corresponds to more errors than the first 
predetermined threshold when more than a predetermined number of NACK messages occur 
in succession. It is determined that the measure of errors corresponds to fevver errors than the 

25 second predetermined threshold when more than a predetermined number of -ACK messages 
occur in succession. 

From the above it follows that there is still a need in the art for an improved and efficient link 
adaptation method. Moreover, only information available at the transmitter side should be 
sufficient to guess whether the actual link quality is improving or worsening. 

30 




SUMMARY AND ADVANTAGES OF THE INVENTION 

In accordance with the present invention, a method for adapting a transmission parameter in a 
transmitting node of a data conmiunication system to the current link quality of a data 
communication channel is provided. The adapted transmission parameter is selected by the 
S transmitting node from a set of transmission parameters in dependence on a number of 
successfid transmissions s. The number of successful transmissions s is compared in the 
transmitting node against one of a first value si corresponding to a first state of the 
transmitting node and a second value s2 corresponding to a second state of the transmitting 
node. The method comprises in the transmitting node the steps of (a) counting the number of 

10 successful transmissions s; (b) selecting the adapted transmission parameter (bl) in response 
to the number of successful transmissions s equaling or exceeding the first value si when the 
transmittihg node is in the first state^ and (b2) in response to the number of successful 
transmissions s equaling or exceeding the second value s2 when the transmitting node is in the 
second state; and in dependence of the result of a following transmission^ operating the 

IS transmitting node in one of the first state and the second state. The first value si is hereafter 
also referred to as first threshold value si and the second value s2 is hereafter also referred to 
as second threshold value s2. 

Preferably* the 'second ttureshold valub s2 is larger than the first threshold value si, because 
then the first state can correspond to a link with fast changing quality and the second state can 
20 correspond to a link with slow changing quality. 
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CLAIMS 



1. A method for adapting a transmission parameter in a transmitting node (1) of a data 
communication system (8) to the current link quality of a data communication channel 
.(7), the adapted transmission parameter being selected by the transmitting node (1) &om a 
set of transmission parameters in dependence on a number of successful transmissions 
(s), the number of successful transmissions (s> being compared in the transmitting node 
(1) against one of a first value (si) corresponding to a first state (H) of the transnoitting 
node (1) and a second value (s2) corresponding to a second state (L) of the transnutting 
node (1), the method comprising in the transmitting node (1) the steps of: 

counting the number of successful transmissions (s); 

sdecting the adapted transmission parameter 

in response to the number of successful transmissions (s) equaling or exceeding the 
first value (si) when the transmitting node (1) is in the first state (Tti\ and * 

in response to the number of successful transmissions (s) equaling or exceeding the 
second value (s2) when the transmitting node (1) is in the second state (L); and 

in dependence of the success or failure of a subsequent transmission, operating the 
transmitting node (1) in one of. the first state (H) and the second state (L). 

2. Method according to claim 1, wherein the step of operating the transmitting node (1) in 
the second state (L) further comprises in the event of a faulty transmission transitioning to 
the first state (H). 



3. Method according to any preceding claim further comprising setting the first value (si) to 
3 and the second value (s2) to 10. 



4. 



Method according to any preceding claim further comprising counting a number of faulty 
transmissions (f) and selecting the adapted transmission parameter in dependence of a 
threshold of the number of faulty transmissions (fx). 



m 
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5. Method according to claim 4 further comprising setting the threshold of the number of 
faulty transmissions (fr) to 1. 

6. Method according to any preceding claim further comprising selecting the transmission 
parameter used by a responding receiver (2). 

S 7. Method according to any preceding claim, wherein the step of selecting the adapted 
transmission parameter further comprises selecting a different data rate. 

8. Method according to any preceding claim, wherein the step of selecting the adapted 
transmission parameter further comprises selecting a packet length different to :the length 
used before. 

10 9. A computer program comprising program code means for performing the steps of the 
method of any of the claims 1 to 8 when said program is ran on a computer. 

10. A computer program product stored on a computer usable medium, comprising computer 
readable4>rogram means for causing a computer to perform the steps of ^e method of any 
of the preceding claims 1 to 8. 

IS 11. An apparatus (1) for adapting a transmission parameter to the current link quality of a 



20 



data communication channel (7)> the adapted transmission parameter being selected from 
a set of transmission parameters in dependence on a number of successful transmissions 
(s), the number of successful transmissions (s) being compared against one of a first value 
(si) corresponding to a first state (H) of the apparatus and a second value (s2) 
corresponding to a second state (L) of the apparatus, the apparatus comprising: 



a success counter (10) for counting the number of successful transmissions (s); 



a selecting unit (12) for selecting the adapted transmission parameter 
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in response to the number of successful transmissions (s) equaling or exceeding the 
Hrst value (si) when the apparatus is in the first state (H), and 

in response to the number of successful transmissions (s) equaling or exceeding the 
second value (s2) when the apparatus is in the second state (L); and 

5 a decision unit (14) which in dependence of the success or failure of a subsequent 

transmission informs the selecting unit (12) to operate in one of the first state (H) and the 
second state (L). 

12. Apparatus according to claim 11 further comprising a failure counter for counting a 
number of faulty transmissions (f). 
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